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拉曼光谱法快速测定电子烟烟液中的
1,2-丙二醇和丙三醇
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摘要：为实现电子烟烟液主要成分的简便快速检测，建立了同时测定电子烟烟液中 1,2-丙二醇和丙三醇
含量的拉曼光谱分析方法，利用该方法测定了 17个电子烟烟液样品，并与气质联用法进行了结果比
较。结果表明：①1,2-丙二醇和丙三醇分别在 0.125~0.956和 0.106~1.120 g/mL时，以 522和 671 cm-1特征
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Abstract: A simple and rapid Raman spectroscopy method for simultaneous determination of 1,2-propylene
glycol and glycerol in refill fluids for electronic cigarettes was developed. Samples of 17 refill fluids were
analyzed by a portable Raman spectrometer，and the data were compared with those determined by GC-MS.
The results showed that：1）The standard curves of 1,2-propylene glycol and glycerol determined at the Raman
intensity of 522 and 671 cm-1 possessed good correlation coefficients（R2 above 0.999）in the content range of
0.125-0.956 and 0.106-1.120 g/mL，respectively. The results of one sample t-test and independent sample t-test
indicated that the Raman method was accurate. 2）The contents of 1,2-propylene glycol and glycerol in 17 refill
fluids were in the range of 0.533-0.766 and 0.182-0.476 g/mL，respectively. The result of paired sample t-test
showed that the data determined by Raman spectroscopy were consistent with those obtained by GC-MS at a
confidence level of 95% . Without sample pretreatment，Raman spectroscopy method is simple to operate and
more suitable for the rapid quantitative determination of 1,2-propylene glycol and glycerol in batches of refill
fluids for electronic cigarettes.
Keywords: Raman spectroscopy；Refill fluid for electronic cigarette；1,2-Propylene glycol；Glycerol






































































续 1 h的时间内，分别于 0、10、20、30、40、50和 60
min时采集 1次聚苯乙烯的拉曼光谱图，每次采谱
10张。之后，将待测样品置于核磁管中，直接测定
其 拉 曼 光 谱 ，每 个 样 品 采 谱 20 张 。 利 用
NGSLabspec软件对各个拉曼谱进行去空白和基线
校准后取平均光谱图。便携式拉曼光谱仪参数设
置：光源 1 030 nm；功率 300 mW；采谱时间 5 s；采










































线。在 1,2-丙二醇浓度为 0.125~0.956 g/mL范围
内，所得线性回归方程为 y = 995.48 +10 087.85x，
R2=0.999 4；在丙三醇浓度为 0.106~1.120 g/mL范围















Fig.1 Raman spectrum of polystyrene standard
图 2 1,2-丙二醇（A）和丙三醇（B）的拉曼光谱图
Fig.2 Raman spectra of 1,2-propylene glycol（A） and
glycerol（B）
图 3 1,2-丙二醇和丙三醇在 450~900 cm-1的拉曼光谱图
Fig.3 Raman spectra of 1,2-propylene glycol and
glycerol in the range of 450-900 cm-1
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果的 RSD 分别为 1.66%和 2.65%，精密度良好。
在 95%置信概率下，进行单样本 t检验，t1,2-丙二醇和
t 丙三醇的值分别为 1.498和 1.618，对应的概率P值分
































Tab.1 Contents of 1,2-propylene glycol and glycerol





















Tab.2 Comparison of contents of 1,2-propylene glycol




































































































































表 3 电子烟烟液中 1,2-丙二醇和丙三醇的含量
Tab.3 Contents of 1,2-propylene glycol and glycerol in
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